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Unit 2: Application of Core Principles of Chemistry

(Edexcel International Advanced Level Chemistry)

Shapes of Molecules and lons
A The electron pairs around the central atom miodecule dictate the shape of the
molecule.
A Steps in determining the shape of molecule:
1. Decide which atom is the center of a molecule.
2. Determine the no. of electron pairs around the central atom.
I.  Look up valence electrons in central atom
ii.  Add one electroffior each atom joined to the central atom.
iii.  Add electron if particle is negatively charged or subtract electron if the
particle is positively charged.
3. Determine the no. of bond pairs and lone pairs.

Valance Shell Electron Pair Repulsion (VSEPR) stated that:
i The electron pairs (either bond pair or lone pair) repel each other and move as far
apart as possible.
lone-pair lone-pair repulsion > lonepair bondpair repulsion> bondpair bondpair repulsion
A The repulsion between electron pair increased bg@ease in electronegativity of the
central atom.
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Molecule Electron dot diagram | No. of bonding No. of lone pair | Shape Geometry
pair

BeCl: Linear

H20 Bent
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BFs Trigonal planar
NH3 Pyramidal
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CH4 Tetrahedral
PF5 Trigonal bipyramid
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SF6 Octahedral
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No. of No. of Shape of molecule Example
bonding pair lone pair
2 0 Linear BeCb
3 0 Trigonal planar BF3
4 0 Tetrahedral CHa
3 1 Trigonalpyramidal NHs
2 2 Bent H-0
5 0 Trigonal bipyramid PFs
6 0 Octahedral Sk
6

+6018¢ 375 2833

www.chemistryboutique.com




tailor-made for you

HEMISTRY boutique

consultancy

Dr. Catherine Tan

Bond Energy and Bond Length

A
A

Bond energys defined as the standard enthalpy change for breaking the bond in 1 mol
gaseous molecules.

Bond lengths the distancéetween the nuclei of two bonded atoms. The shorter the bond
length, the higher it is the bond energy.

Bond Polarity

Covalent bonds may have some ionic character which resultingalaacovalent bond

A A polar covalent bond is formed between two atoms of diffezkeatronegativities.

A For example, Hydrogen fluoride consists of a polar covalent bond. This is due to the high
electronegativity of fluorine atom which tends to exert a stronger attractidgreon t
bonding electrons as compared to hydrogen atom.

A This unequal sharing of electrons is knowmpakrisationand the covalent bond is said
to be polarised.

A Therefore, a molecule is said to be polar (or has dipole moment) witemds are
polarisedand it isnot symmetrical.

A lonic bond also contain some covalent character due to polarisation (cation attracts the
negative charge of the anion.

H,O™ CCl, CO,
Q2. 7 ==
;{'-!" .
H‘f \H\H\H Js’fxf?\i\:::‘?{‘;j Individual dipoles
Cl el enc .
Individual dipoles Cl cancel ench other;

do srer cancel out;
so molecule has a
dipole moment.

) so moleccule hag o
Individual dipoles cancel dipole moment
each other; so molecule
has meo dipole moment.
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Intermolecular Forces
A High degree of covalency in ionic bond exist when,
T The cation is small
I The anon is large
T The charge on both ions is large
A There are two types of intermolecular forces:
i Van der Waal sd forces
I Hydrogen bonding
i Van der Waalsdé forces are forces of at
i Dipole-dipole forces
I Temporary dipolenduced dipoldorces
Dipole-dipole forcesxist between polar molecules.
The positive end of the dipole of one molecule will attract the negative end of the dipole
of another molecule.
As for nontpolar molecules such as oxygen and nitrogen, it is suggested tharéhere
force of attraction between molecules since they can be liquefied and solidified.
Temporary dipolenduced dipole attractiors due to the temporary fluctuations in the
electron density of a molecule.

o Do oo

nucleus

electrons

symmetrical unsymmetrical
distribution distribution

bt — 5

Factor affecting the strength of VanderWaat 6 f or ce s

A No. of electrons The greater the no. of electrons in the molecules, the stronger is the van
der Waals6 forces of attraction.

A ShapeofmoleculeFor i nstance, strength of van der
branching because smaller surface area of

A Hydrogen bondan exists between molecules that contain a hydrogen atom covalently
bonded to a small and Ity electronegative atom, for instaritgorine, oxygerand
nitrogen This is also known astermolecular hydrogen bonding
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A The highly electronegative atom will attract electron density towards itself and causes a
dipole moment.

A Hence, the hydrogen atom afie molecule will possess a partial positive charge and will
be attracted to the fluorine, oxygen or nitrogen atom of another molecule that carries a
partial negative charge.

O 0]
AN P
H o H
“o H H
H/ \H H— Nios He—Nirn
S H H
O
e
H

Intermolecular & Intramolecular Hydrogen Bonds

H. .-- Intramolecular

-

/ “_ hydrogenbond

T
N
*o
2-nitrophenol
b.p =216°C
Intermolecular hydrogen bond
Q0 Hed
., iy e
H i) }H OH
c:uﬁ o

4-nitrophenol
b.p =279°C

A In 2-nitrophenol, therés possibility of an intramolecular hydrogen bond forming
between hydrogen atom of hydroxyl grou@K) and oxygen atom of nitro grouNQ©>)
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A However, in 4nitrophenol, the functional groups are on opposite sides of benzene ring.
Hydroxyl group is too faaway from nitro group to form intramolecular hydrogen bond.
So, intermolecular hydrogen bonds are formed between molecules

A Intermolecular bonding in-Aitrophenol is far stronger than ianrophenol, so boiling
point 4nitropheol is higher thar2-nitrophenol

Physical Properties of Hydrogen Bonding
A Hydrogen bonding is responsible for the high boiling point of water and low density of
ice.
A Water might exist as gas at room temperature without existence of hydrogen bonding.
A In the presence of hydgen bonding, ice has an open structure which account for the
lower density of ice as compared to water.

10
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Giant Covalent Molecules
Diamond

A Carbon has an electronic arrangement 62852p. In diamond, each carbaihares
electrons with four other carbon atorferming four single bonds.

The physical properties of diamond

has a very high melting point (almost 4000°C). Very strong cacaomon covalent

bonds have to be broken throughout the structure beforengettcurs.

is very hard. This is again due to the need to break very strong covalent bonds operating
in 3-dimensions.

doesn't conduct electricity. All the electrons are held tightly between the atoms, and aren't
free to move.

is insoluble in water and cagic solvents. There are no possible attractions which could
occur between solvent molecules and carbon atoms which could outweigh the attractions
between the covalently bound carbon atoms.

Do Do Do Do

Graphite
A Graphite has kyer structure.

atoms in one layer:

e}

a stack of layers:

I about 2.5d

11
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A Each carbon atom in graphite uses three of its electrons to form simple bonds to its three
close neighbours. That leaves a fourth electron in the bonding level. These "spare"
electrons in each carbon atom become delocaliseder the whole of the sheet dbens
in one layer. They are no longer associated directly with any particular atom or pair of
atoms, but are free to wander throughout the whole sheet.

The physical properties of graphite

A It has a high melting point, similar to that of diamond. In otdenelt graphite, it isn't
enough to loosen one sheet from another. You have to break the covalent bonding
throughout the whole structure.

A It has a soft, slippery feel, and is used in pencils and as a dry lubricant for things like
locks. You can think ofraphite rather like a pack of cardsach card is strong, but the
cards will slide over each other, or even fall off the pack altogether. When you use a
pencil, sheets are rubbed off and stick to the paper.

A It has a lower density than diamond. This isdaese of the relatively large amount of
space that is "wasted" between the sheets.

A Insoluble in water and organic solvenfsr the same reason that diamond is insoluble.
Attractions between solvent molecules and carbon atoms will never be strong enough t
overcome the strong covalent bonds in graphite.

A Conducts electricity. The delocalised electrons are free to move throughout the sheets. If
a piece of graphite is connected into a circuit, electrons can fall off one end of the sheet
and be replaced withewv ones at the other end.

Silicon Dioxide
A Silicon dioxide is also known as silicgiv) oxide.
A Crystalline silicon has the same structure as diamond. To turn it into silicon dioxide, all
you need to do is to modify the silicon structure by including smxygen atoms.

The physical properties of silicon dioxide
A It has a high melting pointvarying depending on what the particular structure is
(remember that the structure given is only one of three possible structures), but around

12
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1700°C. Very strongilicon-oxygen covalent bonds have to be broken throughout the
structure before melting occurs.

A Itis hard. This is due to the need to break the very strong covalent bonds.
A It doesn't conduct electricity. There aren't any delocalised electrons. All t@egeare

held tightly between the

Fullerene

T
T

= =

a spherical molecule and contain 60 carbon atoms
it consists of hexagonal rings of carbon atoms and alternating pentagonal and heptagonal

carbon rings to allow curvature of the surface producing molecules that have a complete
hollow shape

They are classed as simple covalent molecules
Fullerene molecukecan be used for drug delivery into the body

Graphene

A new substance that is a one layer of graphite
Three covalent bonds per atom and tiedter electron per atom is delocalised

Have very high tensile strength because of the strong structoma@ngf strong covalent
bonds

Can conduct electricity due to the presence of free moving electrons

13
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Carbon Nanotubes

1 Have very high tensile strength because of the strong structure of many strong covalent
bond

1 Can conduct electricity well along the tube due to the presence of free and delocalised
electrons

1 Can be used as a vehicle to deliver drugs to cells

Metallic Bonding
A Itis defined as the electrostatic attraction between the positively chargedanstahd
the 6cloud6é of delocalised electrons

00,00
{ONONOXON

The physical properties of metal

Met als can be deformed since the electron
cations.

A Since it electrons are free to move throughout the metal piece, hence metadds a g
electrical and thermal conductors.

A Owing to these typical properties, metal such as aluminum, copper can be used for
packaging, drawn into wires, and their alloys are strong enough for usage in aeroplane,
car, train and building.

14
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Redox

Redox Process

0 Redox reactiofi a reaction in which the reduction of one reactant and the oxidation of
another reactant occurs simultaneously.

o Oxidising agent a reactant that causes oxidation and itself reduced in the reaction.

0 Reducing agerit a reactant that causesduction and itself oxidised in the reaction.

Redox in terms of Electron Transfer

o Oxidation is defined as loss of electrons whereas reduction is defined as gain of electrons.
0 e.g.Zn(s) + Cii(aq) ZAh*aq) + Cu(s)

0 Zn(s) is a reducing agent aitself oxidised to ZA"(aq).

o Cu**(aq) is an oxidixing agent and itself reduced to Cu(s).

Disproportionationis a redox reaction in which both oxidation and reduction of the same
element occurs.
0 e.g. CuO(s) + HSQy(aq) Cu(s) + CuS(aq)

+1 0 +2

o

Rules for working out Oxidation Numbers

o All free atoms in elements have an oxidation number of zero.
Eg.Mg Fe ©@ Cb

o For simple ions, the oxidation number is the same as the charge on.the i
E.g. N& AI** Mg?

o For covalent compound, the covalent bond
bonded electrons are on the more electronegative atom. The oxidation numbers are the
charge on the 6ionsad.

Eg. O SQ HCI

o In a neutral molecule, the sum of the oxidation numbers of all the atoms equals zero.

0 e.g. AbOz 2(3+) +3¢2) =0

o Inanion, the sum of the oxidation numbers of all the atoms in the formula unit equals the
charge on the ion.

0 e.g. MnO4 1(+7) +4€2)=-1

15
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Construct Redox Equations
0 Redox equation can be constructed as follow:
1 Copy out the two half equations from data booklet.
A Write the half-equation with more positive Elon top.

A Write the half-equation with more negative Bunderneath and reversed
so that all the reactants are on the left.

1 Multiply the halfequations with appropriate factors so that the number of electrons
involved in each is the same.

1 Add two equations together, canceling out the ions or molecules that appear on both
sides of the equations

16
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The Periodic Tablei Groups 2 and 7
Group 2

(0]

Atomic radius
Atomic radiumincreasesdown the group
Atoms havemore shells ofelectronsmaking the atom bigger

Melting point

Melting pointdecreases

Metallic bonding weakens as the atomic size increases

Distance between the positive ions and delocalized increases

Weaker electrostatic forces between the positive ions and delocalized electrons

First ionization energy

First IEdecreases

The outermost electrons are held more weakly as thesuaoessively furtherfrom the
nucleus in additional shells

The outer sHeelectrons becommore shieldedfrom the attraction of the nucleus

Reactivity

Increasesdown the group

As the atomic radii increase, theransre shielding

Nuclear attraction decreases

Easier to remove electron

Cations form more easily

Must be stored under oil to protect it from reaction with water and oxygen
Mg and Be form a protective oxide layer to avoid further corrosion

17
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o Reaction with oxygen

Group 2 element Equation Property
Be 2Bg(s) + O(g)A 2BeO(s) Amphoteric (ioniccompound
with covalent character)
Mg 2Mg(s) + Q(g)A 2MgO(s) | Basic
Ca 2Ca(s) + Q(g)A 2Ca0(s) Basic
Sr 2Sr(s) + Q(g)A 2SrO(s) Basic
Ba 2Ba(s) + Q(g)A 2BaO(s) Basic
~ BeO MgO | CaO |- :_SrO' Ba0
_ - basic e
amphoeric (reacts with acids to give salts and water)
Nature {rea{:ts w:th both acids and bases) MgO + 2H' - Mg + H,0 .
of  1Be0+2H" Bez* +H;0 Ca0 +2H > Ca* +HO
oucide BeO + 20 + H,0 - Be(OH)" S0 +2H' - SP* +H0
beryllate Ba0 + 2H+ — Ba¥ +H 0
.. dmsm‘ve in water to give an
: : : Ikaline solution (pH 10-13).
. ; nsoluble in water slightly | @
Reaction |~ WSOHMEMPEE 4 oolble | a0 +H,0 - Ca(OH),
with | (bigh lattice energy making solution | . o0 '
water - difficult) GH~9) 1Srf:,)-+ H,0— Sr(OH),
| “Ba0 + HyO - Ba(OH),

+6018¢ 375 2833
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o0 Reaction with water

Group 2 element

Property

Equation

Be

Has no reaction with either
cold water or steam

Mg

Has no reaction with cold
water but it reacts with
steam

MgO dissolves slightly in
water to give weakly
alkaline solution

Mg(s) +H20(g)A MgO(s)+ Hz(g)
MgO(s) +H20()A Mg(OH)(aq)

Ca

React vigorously with cold
water

Ca(s) + 2HO(A Ca(OH)(s) +

Sr

React vigorously with cold
water

Sr(s) + 2HO(DA Sr(OHY + Ha(g)

Ba

React vigorously with cold
water

Ba(s) + 2HO(I)A Ba(OH)y + Hz(g)

- Solubility of group Il hydroxidesncreasesdown the group

0 Solubility of sulphates
- Less solubledown the group
- BaSQis the least soluble

+6018¢ 375 2833
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o Thermal decomposition of group 2 carbonate

- MgCOs(s)A MgO(s) + CQ(g) (at 540C)
CaCQy(s)A CaO(s) + CQ(g) (at 900C)
SrCQs(s)A SrO(s) + C(g) (at 1290C)
BaCQ(s)A BaO(s) + CQ(g) (at 1360C)

- Thermal stabilityincreasesdown the group

- Cationincrease in size

- Charge densitgecreases

- Polarizing power of the catiodecreases

- Anion electron cloud i¢ess distorted

o Thermal decomposition of group 2 nitrate
- Mg(NO3)2(s)A MgO(s) + 2NQ(g) + 2 02(qg)
Ca(NQ)2(s)A CaO(s) + 2NQ(g) + Y2 02(q)
Sr(NGs)2(s)A SrO(s) + 2NQ(g) + ¥2 02(g)
Ba(NOs)2(s)A BaO(s) + 2NGQ(g) + Y2 02(g)
- Thermal stabilityincreasesdown the group
- Catiorincrease in size
- Charge densitgecreases
- Polarizing power of the catiodecreases
- Anion electron cloud igess distorted

Group 7
Element Colour and state | Boiling point/ Q1 Solubility
at room In water In organic
temperature solvent
Fluorine Pale yellow gas -188 - -
Chlorine Yellow-green gas | -35 Moderately | Yellow solution
soluble
Bromine Dark red liquid 58 Slightly soluble| Orangebrown
solution
lodine Black solid 183 Insoluble Violet/purple
solution
20
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o Redox behavior

Oxidizing power of halogens decreases down the group
F2>> Cl> Bra> 12

Reducing power of halide ions increases down the group
F<CI<Br< I

Feasible halogen displacement redox reactions
F2+2CI- Clo+ 2F

F>+ 2Br- Brao+ 2F

Fo+2I- |2+ 2F

Cl + 2Br- 2CI+ Br
Clo+ 2I- |, + 2Cft

Bro+ 2I- 2Br +1»

o Volatility

Decreases down the group

Halogen has simple molecular structure consisting of diatomic molecule
Held together by weak VDW forces

Down the group, the molecular size increases

VDW increases

Boiling point of halogen increases and halogen becomes less volatile

o Reaction of halogen with hydrogen

H + F2A 2HF
Hz + ClA 2HCI
Ho + BroA 2HBr
Ho + I2A 2HI

Thermal stability of hydridesdecreaseslown the group

Due to decrease in strength of thexHbond

As the size of halogen increases

Size of halogen increas@és increase in bond leng#y decrease in bond strength
HF>HCI>HBr> HI (thermal stability)

21
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- Theacid strength of hydridesincreasesdown the group
- Dueto decrease in the strength of4bond

- HI>HBr>HCI> HF (acid strength)

- Oxidation of hydrides (HX, H.and %)

HF

Electrolysis

HCI

KMnO4 (strong oxidizing agent)

HBr

H202 (weaker oxidizing agent)

HI

Readily oxidized at atm O

o Reaction of halide ions with silver followed by ammonia

colour

Reaction with ag. NH;

AgCl

white'_ppt.

AgCl(s) + 2NHs(aq) — [Ag(NH;),]"(aq) + Cl*(aq)

diammine silver(l) ion

(precipitate readily dissolves in aq. NH; to give a
colourless solution).

AgBr |

cream ppt.

- AgBr(s) + 2NHs(aq) — [Ag(NH3)]'(aq) ¥ Br""(aq)

diammine silver(l) ion.

(prec:pltate only dissolves in concentrated NH; so!utlon)

Agl

| yellow ppt.

precipitate m.so[uble in aq NH;.

- The function of ammonia
V Ag’(aq) + 2NH (ag)- [Ag(NH3)2]" (aq)
V NHs acts as éigand with Ag*ion
V A ligand ision or molecule that donates its lone pair electrothrough
coordinate bonddative bond to metal ion

+6018¢ 375 2833
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o Reaction of halide ions with concentrated sulphuric acid

lon

Observation

Equation

F

White fumes of HF

NaF + BSQi- NaHSQ + HF

CI

White fumes of HCI

NaCl + BSQ»- NaHSQ + HCI

Br

White fumes of HBr + red brow
bromine vapor

NaBr + BHSQ;- NaHSQ + HBr
2HBr + hSOQy- Br2 + SO+ 2H0

White fumes of HI, black solid
iodine + purple iodine vapor +
bad egg smells hydrogen
sulphide

Nal + Hb'SQy»- NaHSQ + HI
2HI + HSQy- |2+ SO+ 2H0
8HI + Hb,'SQy- 4l + HoS +4H,0

o Reaction of chlorine with NaOH
- With cold NaOH Cl undergoeslisproportionation.

-1 +1

Cl, + 2NaOH(agy¥4 NaCl(aq) + NaClO(aq) + HO(I)

- With hot NaOH Cl undergoes disproportionation.

-1 +5
2ClL + 6NaOH(agh 5NaCl(aqg) + NaCl@(aq) + 3RO(l)

+6018¢ 375 2833
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Kinetics

Activation Energy

0 Reaction involves collision between more than two species

o Orientation of collision refers to the molecules hit each other in the right way to decide
whether a particular collision will result in a reaction

o Energy of collision is refer to activation energy

o0 Even if the species are orientated properly, a reaatibmot happen unless the particles
collide with a certain minimum energy called activation energy of the reaction

o0 Activation energy is the minimum energy required before a reaction can occur

Energy /..\ ......
,-"'I I"'.I Activation
I/" '-\I Energy: Ea,
I |
Reactants | |
Heatevolved
clunng reacton
__________________ Products
-

Frogress of reaction

Maxwell-Boltzmann Distribution

In any system, the partideoresent will have a very wide range of energies

For gases, this can be shown on a graph called MaBae#itmann distribution which is

a plot of the number of particles possess each particular energy to react when they collide
The graph is asymmetry/nobrmal distribution

The area under the graph represents the total number of molecules

At any given temperature, most molecules have an average energy, a small number of
molecules have very high or very low energies

To oo oo

24
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number of
parides

Most particles
have moderate
ENEmngjies.

Some partices
have very high
ENnerngies.

LA

\\ Energy

A few parices have
very low energies.

Effect of Temperature On ReactionRate

A The effect of temperature on reaction rates is illustrated in the MaBak#imann
distribution

A An increase in temperature increases the average kinetic energy of molecules and a
greater molecules has higher kinetic energy

A At higher temperaturehe number of molecules with energy same or greater than
activation energy increased, so reaction rate increases because the number of frequency
of effective collisions increase

25
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frequency

lower tomp

lngher fcmp

|
activation
BNErgy

Effect of Catalyst on Reaction Rate
A Adding a catalyst will speed up raterefction
A A catalyst provides an alternative route for the reaction to happen with a lower activation

CHCIZY

energy
Energy /-\ """ A Activation Energy
; without catalyst
| y
S REFTEELELE T Activation Energy
’(/‘\\) with catalyst
| I
Reactants E _____________ I'h ¥
Products

Progress of reaction

26
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A Properties of a catalyst are as follow:

T Only a small quantity is required to catalyse a reaction

T It does not undergo any chemical changes agigeof reaction, but it can
undergo physical changes

T Itis specific in its action and does not catalyse all reactions

T It alters the reaction mechanism that will lower the activation energy

T It does not change the reaction enthalpy or equilibrium constant,dan change
the order of reaction

M {c)doch
. Ay, the distribution of particle kinetic
probability average \ energies at a fized temperature
of KET1
particle E the lower activation energy
with a2 of the catalysed reaction
TS t the higher activation energy
E a1 of the uncatalysed reaction

kinetic energy of particle (KE)

27
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Chemical Equilibria

Reversible Reactions

0 Reversible reactiors one which proceeds both directions.

The reactants are not completely converted to products.
Equilibrium is reached where boteactants and products are present.

e.g. H(g) + k(@) ¥ 2HI(9)

Equilibrium can only occur in elosed system.

e.g. When few crhof water are placed in a flask which is corked, liquid is changing to the
gas and vice versa continuously and the total atr@mmain the same, hence, equilibrium is
reached.

O 00O OO

H20(1) H20(g)
A -

= .

= :

= ¢ [product]

= "

o [

-2 El

= H

e i [reactant]

r time

Irreversible Reactions

o If the activation energy of the reverse reactiog) (Eexceptionally highthen the reaction
will be unfavourableknown adrreversible reaction

energy

products

progress of reaction

H20(l) A H20(g) (open system)

28
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Dynamic Equilibrium
o0 Areversible reaction can readiinamic equilibriunwhen the rate of the forward reaction
become®qualto the rate of backward reaction.

0 e.g.3H(g) + Nx(Q) 2NHs(9g)

o As soon as Nklmolecules are formed, they decomposed backtand H. At this stage, the
total amount of each substance remains the same since the production rageeqtialsito
the decomposing rate ofldnd N.

Dr. Catherine Tan

Le Chatelierés Principle

o Le chat el i satedtlsat ifRaichange is paldesto a system in equilibrium, the system
reacts in such a way as to tend to oppose the change and a new equilibrium is formed.

0 e.g. If something is added to the system at equilibrium, then the system will behave so as to
remo\e it and vice versa.

o It summarises the effect of external factors sude@peratureconcentratiormndpressure
on a system at equilibrium.

Changes in Concentration

A e.g.Fé'(ag) + SCNaq) = [Fe(SCN)f*(aq)

A When extra SCNaq) is added, byle hat el i er 6s Principle, the
shifts to the right so as to remove the extra $&i. Hence, more [Fe(SCRi{aq) is
produced.

A However, when some SC(dq) is removed, the position of equilibrium will shifts to the
left so as to replaceome SCNaq). Therefore, less [Fe(SCRjaq) is produced.

Changes in Pressure
A Pressure changes can only affect the reaction equilibrium when gases are involved.

A e.g.2SQ(g) + O(g) 2SQy(9)

A When pressure increased, the position of equilibrium dbiftise right so as to reduce the
pressure by reducing the number of molecules of gas. The new equilibrium contains more
SOs(9).

A When pressure decreased, the position of equilibrium shifts to the left so as to increase
the pressure by increasing the numifemolecules of gas. The new equilibrium contains
more SQ(g) and Q(g).

Changes in Temperature

A e.g.2SQg) + O(9) 2SQy( g) -94.9kJ/mol a&eH =

A The reaction above is an exothermic reaction, hence, when temperature increased, by Le
c hat el cige thespos®an iofrequilibrium will move to a direction that can reduce
the temperature, that is, shifts to the left. So morg@@nd Q(g) produced.
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A Whereas when temperature decreased, the position of equilibrium shifts to the right in
order to incease the temperature, hence, more(§ds produced.

Equilibrium Constant, K¢ & K p

o The equilibrium constant is a measure of the extent to which the reactants are converted into
products before equilibrium is reached.

0 The equilibrium constant is only affected teynperature.

o Changes in concentration, pressure or the presence of catalyst will not affect the equilibrium
constant.

Consider the equilibrium, aA+bB = ¢C+dD

the equilibrium constant, K, , is given by
_ [C][D}¢

= ————— and is a constant, at a given temperature.,
° [AF[BD © P

Consider the equilibrium, a A(g) + bB(g) = ¢ C(g) + dD(g)
(pc)° x(pp)*

then K, = and is a constant, at a given temperature.
(Pa)® x(ps)® ’
2
Ha(g) + L(z) = 2HI(g) K= nits)
(. )(p1)
. [SO;]?2 (moldm-3)2
250 + O = 280 K. =
2(g) + O(g) 3(2) 50,[0,] (moldm=)’
(units: dm> mol™)
2304(g) = 250x(8) + Osfe) g, & Bl ] lmaldm )

[SO;]? (moldm~-3)2

(units: mol dm™)

4
3Fe(s) + 4H,0(g) = Fes04(s) +4Hy(g) K.= [H] (no units)
| [H,O]*
CaCO;(s) = CaO(s) + COx(g) Ky, = pco, (units: atm or Pa)
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